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2029 Century Park East, Suite 3800 
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Water flow control system 

The present inventioii relates to a plantmg system for regulating the supply of water to a 
plant and to a paving systera ixicorporating such a planting systenx. 

It is Imown to plant plants in a plant growing medium contained within a liner, supported by 
5 the surrounding substrate layer, in order to provide a controlled environment for tha.t plant. 
In order to prevent excess water collecting in the liner and causing the plant to become water 
logged, it is kno-wn to provide drainage holes in the liner to allow water to drain from the 
plant growing medium to the substrate layer. In sites where it is g^exally desirable to 
prevent water from draining into the suirounding substrate layer, for example where the 
10 substrate is a potential source of pollution, such as a landfill site, it is not possible to use such 
a planting system. 

It is known from European Patent No 0 786 034 to provide a paving system for spillage or 
floodwater management comprising a permeable layer providing an upper surface; at least 
one supporting snbstrate layer thereunder which is permeable to liquid and a conta in ment 

1 5 membrane of impermeable material containing said substrate layer for controlled retention 
of liquid thereicL In a preferred embodiment of the paving system described in that 
specification, the paving system is provided with valves and discharge ducts for drainage. 
The paving system according to European Patent No 0 786 034 is particiilarly suitable for 
use in areas wh^c there is a risk of spillage of fluids which must be prevented from entering 

20 tibo ©nvijroxmeGt brf^e treatment. It is a disadvantage of the paving system according to 
European Patent No 0 786 034 that, where it is tised in areas where there is no such risk, the 
surface water which drains from it must either be discharged to waste or to a storage tank for 
further use. 

The present invention seeks to provide an improved planting system. 



25 Accordingly, the present invention provides a planting s^-stem for regulating the supply of 
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water to a plant, the system comprising a liner contaming a volume of plant grov^ing 
racdium; 

characterised ia that: 

the liner is impermeable to watei^ 

5 the system further comprises drainage means adapted to drain water from the plant growing 
medium contained within the liner and convey the drained water to a desired location; 

and wherein the liner serves to prevent drainage of water &om the medium into the 
surrounding subsoiL 

The present inventior further provides a paving system comprising rt least a surface layer 
1 0 proviasd wi th asi islMd lA th^i foim of a hQle 6r irenda for receipt of a plant, in combination 
with a plaating system according to the immediately preceding paragraph 

The present invention is further described hereinafter by way of example, with reference to 
accompanying drawings^ in which: 

Figu re 1 i s a side elevation, partly in section of an embodiment of a planting system; 
15 Fi gu^s 2. is a side ole^'atiorL, partly in section of an embodiment of a paving system; and 
Figure 3 is a plan view of the embodiment of Figure 2. 

As is shown in Figure 1, a tree or shrub 22 is plaated within an island 24. The island is in 
the form of a trench or hole 26 which is lined with a layer 28 w|iich is a water impenneable 
membrane. The membrane 28 covers the bottom and side walls of the hole 26 with the 
20 upper edges of the membrane 28 abutting the surface of the surroundiag area. Soil 30 is 
contained in the hole 26 by the memhrane 28. 
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A channel in the form of a pipe 40 whicli passes through the membrane 28 facilitates 
draoiage of excess water from or into the soil 30. 



The channel 40 is^ conveniently in the foim of a perforated pipe and is advantageoiasly 
surrounded by paiticuOate material sucli as giavel 42 in turn smrounded by a dispersing layer 
5 44, typically geotextile material. 

As can be seen fiom Figure 2, if it is desired to plant a tree or shrub 22 within an area 
covered by a paving system 10 this can be achieved by using the "island'' 24 of Figure 1. 
Thepaving system has a surface layer 12 which is apermeable layer to allow liquid such as 
rain water to run through into a channel 14 formed by a containrdent layer 16. The 
containmsnt layer 16 is impervious to liquid aad is convenienUy in the form of a plastics 
membrane. 

The permeable layer 12 may be a single sheet laid or cast over the whole of, or a large 
section of, an area e.g. asphalt or concrete, which is porous. Perforations, conveniently in 
the form of simple holes, may be provided in a layer of noimally impervious material to 
15 render the layer^porous to liquid- However, it is advantageous to liave holes of small span 
to stop ingress of foreign objects, but of long periphery to facilitate dispersion of the liquid 
- underneath the pavement Slot-Ixke holes are therefore attractive, and these can conveniently 
be provided by grooves on the outside of prefabricated pavings. 

In a farther preferred arrangement, the layer 12 may be formed by discrete pavings of sucb. 

20 size and mass as to be convenient to handle continually without fetigue, and designed to be 
laid close-fitting without mortar or cement. They may be made in any material smtable for 
anyparticular appHcatioii, such as brick, concrete or cast iron, aci^^^stbe of sufficient depth 
to ensure dispersion of the concentrated loads applied. Concurrently, they are of sufficient 
depth to prevent them tipping over under load, given the lateral freedom allowed by close- 

25 fitting laying. Pavings may have holes through them, but from many points of view it is 
preferable that" the perforations be grooves in the interfaces s^aratmg adjacent pavings. 
Paviours find this type of pavement cheap and easy to lay, with the further advantage that 
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pavings can easily be lifted when reqiiired- 



The incorporatioa of raised pads on the upper surfaces of at least some of the pavings 
prevents compression of the gravel filling aroimd the pa\dag and reduces the daxiger of 
hydroplaning in stonn conditions, and is a preferred feature. 

5 A dispersing layer IS of gravel is provided beneath the permeable layer 12 with a further 
substrate layer 20 of^ for example, crushed stone provided beneath the dispersing layer IS 
and above the containment layer 16. The dispersing layer 18 is for dispersing liquid 
permeating firom the permeable layer 12. 

A filtering layer (not shown) may be- provided intermediate the permeable layer 12 and 
10 dispersing layer IS ormorepreferablybetweenthedispersinglayer IS and the substrate layer 
20 for filtering solids from Hqnid peimeaing through the permeable layer 12. The filtering 
layer is conveniently a geotextile layer. This is preferably between Imiu and 1 .Sm-m thick. 

The containment layer 16 is preferably between Imna and 1.5mm thick. 

The layer 1 8 is of gravel or crashed gravel or othca: small grained particulate material (the 
15 dispeismg layer 18). Where the permeable layer 12 is perforated, the same or similar 
material is dropped into the perforations (and around any raised pads which may be present 
where the layer 12 is of discrete pavings or paving slabs). The Ijayer IS is a material which 
is not readily ficiable, dissolved or susceptible to frost and is substantially inert to water. The 
particle size is preferably of a minimuEn 5mm diameter to a Tn^imum of lOrrrni diameter- 
20 The particle size may vary within the above range in the layer X S, 

This particulate layea: IS provides a flat surface for paviag slabs and ensures that the 
geotextile filtering layer beneath it is uniformly loaded- Moreover, it helps to disperse the 
fluid fix>m the surface layer 12 uniformly over the surface of the geotextile layer, and 
provides an initial screening of the fluid to imnhnxse clogging of jthe geotextile layer beneath, 
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Beneath tlie geotcxUle layer is the substrate proper (the substrate layer 20) which lies on, and 
is contaixiedby, the contaiaraent layer 16 desc^ribed above. This substrate layer 20 is a deep 
layer of toainly hard nodules. These could be hollow, and there may be advantage in some 
being hollowed out or drilled as described below, but they are most efficient when solid. 
5 They are of irregular or lobate form so that they remain firmly in place under load but are 
surrounded by interstitial cavities in which the drained fluid can dwell. 

Thesenodules maybe of any suitable material: crushed stone, pebbles and blast fiunace slag 
are typical examples, but special naatcrials or shapes may be needed in particular 
applications. The size and type of nodule affects the storage and release capabiHties of the 
10 system. The material used for the substrate layer 20 is also a material \vhich is not readily 
firiable, dissolved or susceptible to frost. It is also substantially inert to water. The material 
consists of particles of dififering sizes in the range 15mm to 300mm (preferably 15 mm to 
200 mm) and the particle s'ze may vary within the substrate layer. Howe^'cr, the majority 
of particles in the material are preferably of a size nearer the lower end of this range, 

1 5 The mMnbrane 28 covers the bottom and side walls of the hole 26 with the upper edges of 
the membrane 28 abutting or mating with the containment layer 16. 

The paving system 10 is separated from soil 30 contained in th^ hole 26 by a wall or walls 
32 (such as kerb stones) which are generally iEnpenrious to water and which therefore prevent 
the unrestricted flow of water into the soil contained by the membrane 28. 

20 In orderto allow a regulated flow of water from the paving system 10 into the soil 30 forthe 
tree or bush 22, one or more openiags are provided in the waJJs 32. ITiese openings are 
convraiently foimedby one or more pipes 34 which pass from thp substrate layer 20 fhrou^ 
the waU or walls 32 and open into an area of gravel 3 6 covered by a ftirthsr filtering layer 3 8 
which is again conveniently a geotextile material layer. 



25 



The pipes 34 can extend both into the gravel 36 and into thp substrate 20 and may be 
perforated for ease of flow of water. 
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me geotextile layer 38 disperses the water from tlie pipes 34 into the soil surrounding the 
tree or bush 22. 

The substrate 20 and partioulats material 36, 42 may be similar or of the same type 



Figure 3 is apian view of the system of Figure 2 showing the -vvalls 32, two trees or bushes 
5 22, the pipes 34 and the drainage pipe 40. 

It will be appreciated that the present invention is also suitable for use with existing paving 
systems where the upper surface layer is not peaneable. In such cases, surface water lying 
on the upper siJrface layer may run off the surface and into the plant gjowing medium- This 
supply of run-off water could replace or complement the water supplied through the pipe or 
1 0 pipes 34 in order to irrigate the plant in the plant growing medium 



< 
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Claims 



1. A planting system for regulating the supply of water to a plant (22), the system 
comprising a liner (28) containing a volume of plant gro-wing medium (30); 

characterised in that 

5 the liner is impermeable to water; / 

the system further comprises drainage means (40) adapted to drain water from the plant 
growing medium (30) contained within the Hner (28) and convey the drained water to a 
desired location; 

and wherein the liner (2'^) serv^es to prevent drainage of water from the medium (30) into the 
10 sLUToundirLg subsoil. 

2^ A system according to claim 1 characterised in that the liner (28) is a plastics 
material. 

3. A system according to claim^l or 2 characterised ia that the drainage means (40) 
comprises a pipe. 

15 4 A system according to claim 3 characterised in that the ^ipe (40) is provided with 
perforations. 

5. A system according to claim 3 or 4 characterised in that the section of the pipe (40) 
located within the^liner (28) is surrounded by a particiilate mat^al (42). 

6 A system according to claim 5 characterised in that the^ particulate material (42) is 
20 gravel. 
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7. A system according to claim 5 or 6 characterised in that the particulate material (42) 
is surroTHided by a dispersing layer (44). 

8. A paving system comprising at least a surface layer (12) provided with an island (24) 
in the form of a hole or trench for receipt of a plant, in combination with a planting system 

5 as claimed in any of claims 1 to 8- 

9. A paving system according to claim 8 characterised in that the surface layer (12) is 
Lmpervious to water, 

10. A paving system according to claim 8 characterised in that it comprises: 
a permeable layer (12) providing an upper surface; 

10 at least one supporting substrate layer (20) thereunder which is permeable to liquid; 

ai d duct means (34) for allowing the regulated passage of water from said substrate- 
layer to the plant growing medium (30)- 

11. A paving system according to claim 10 characterised in that it further comprises a 
containment layer (1 6) containing said substrate layer forpreventing egress of water 

15 from said supporting substrate layer (20) into surrounding groxmd. 
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or from the first or sole inventor named below in the event the application is not assigned; or from LEWIS & TAYLOR. Coventry. England 
.in the event the power granted herein is for an application filed on behalf of a foreign attorney or agent. 



Charles Berman 
Alan P. Block 
Louis J. Bovasso 
Marc E. Brown 
Christopher Darrow 
Michael B. Farber 
Scott R. Hansen 



Michael D. Harris 

.35.450 Douglas N. Larson 

,24^07^ Spyros James Lazaris 

28^0 Sung Oh 

30J66 David J. Oldenkamp 

. 32,6f2 William Poms 

'38.486 Alan C. Rose 



26.690 
"29r40!r 
45,981 
45,§a3, 
29.421^ 
18.782 
^17:047 



Charles Rosenberg 
Guy P. Smith 
Gregory B. Wood 



31,4g4 
20J42 
'28,133 
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The authority under this Power of Attorney of each person named above shall automatically terminate and be revoked upon such person ceasinq 
to be a member or associate of or of counsel to that law firm. 

SEND CORRESPONDENCE TO: ^PPENH EIMERj^ 2029 Centu ry Park East, Suite 3800, Los Angeles, 

■ C A 91109-7068 — — ^ ' 

DIRECT TELEPHONE CALLS TO: Attorney Louis J. Bovasso. Fsg , 31 0/788-5000 



Full Name of First or Sole Inventor 

Christopher J. Pratt 



Inventor's Signature . 



> Date 



Residence and Post Office Address 

School of the Built Environment, C oventry University, Priory Street , Coventry C V1 5FB, England 



Citizenship 

U.K. 
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